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A REMOVABLE LOAD BED FOR A VEHICLE 

BACKGROUND OF THE INVENTION 

1 Kield of the Invention 

The present invention relates to devices for loading and unloading containers and 
5 more particularly, to a chain locldng mechanism for safely loading a movable frame 
onto a stationary vehicle. 

'I. TJescription of Related Art 

A conventional cab and chassis vehicle when used to transport loads usually 
comprises a frame and a device for pulling a movable frame from the ground up and 

10 over onto the vehicles' stationary frame, and guiding the frame into the loaded 
position. During normal usage, the movable frame supports a load which is 
transferred from the ground to the vehicle chassis via an arrangement of eJevatmg 
booms and guide systems that are controlled by an operator. This simple approach 
has many limitations and there are many patents disclosing devices that simplify the 

15 procedure and/or improve tlic safety aspects of such a maneuver. 

US Patent No, 1 J98,32S (Perkins et al) discloses a dumping body frame truck that is 
driven by a chain drive. The body is ibrmed by telescopic sections that are collapsed 
to dump a load. While the sections are designed to sUde along the chassis body, there 
is no bed that is removable from the chassis. 

20 US Patent No, 2,81 1,269 (Anderson) discloses a removable bed that relies on a wench 
assembly to draw the truck body onto the chassis. 

US Patent No. 5,203,788 (Maimur) discloses an appardlus for loading a container 
onto a truck body or trailer. This arrangement discloses the use of a pivoting aim and 
a cable to move the trailer. 

25 US Pdiciii No. 5,269,746 (Zorumski) discloses a container loading and unloading 
system that is particularly suited for loading campers and cargo boxes onto a track 
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bed. i'he syj^tem appears to be independent of the vehicle except for 'd yoke aiid pivot 
bar smictiire that is attached to the rear bumper . 

US Patent No. 5,856,869 (Slokum et al) discloses a removable load be<I that includes 
a tiltabie bed that is operated by a piston to control loading and unloading of the 
5 container. The system relies on 3 cahie and bracket system to move the container. 
While the tiltabie bed and interlocking bracket and cavity aspect of this patent appciu 
to address deficiencies that are present in the previously described patents, it still 
suffers from the potential that the cable may come off the bracket, and therefore, 
could potentially be a safety hazard. 

10 The frames of conmion conventional loadmg devicft<; ^re generally similar in size and 
constniction. and thii5; many of the loads that are to be used with such a frame 
airangement tend to rely on a smooth and easy transfer from tlie Ki'ouxid to the uuck 
bed. It is oflen difficult to nminldiu adequate control of tliis mtuicuyei-, and thus 
iaadvcitcnt lateral movement and slippage of the puUing mechanism ' can occur, 

1 5 especi ally during the initial lifting procedure. 

Thus, there is a need fhr 3 removable load bed assembly for use with a conventional 
cab and chassis vehicle that provides a safe method of transferring a load from die 
ground onto the chassis of the vehicle. This patent should not be limited to this only. 
Otlier examples are military track and rubber tired vehicles that could have the bodies 
20 changed from a gun carrier to personal carrier to an ambulance body. This system 
will lijft any load from one level to another. 



SUMMARY OF THE INVENTION 

The invention reduces the difficulties and disadvantages of the prior art by providmg a 
25 guide system, a simple chain locking assembly and a device to control tilting action 
which can be retrofxued to most conventional truck chassis at relatively low cost. The 



device provides a secure and simple mcaiiii fui ioadiiig a load onto a truck, thus reducing 
reladve movement therebciwccu. 

The invention provides a loading apparatus for a vehicle, the apparatus comprisins- 
a first frame; 

5 a second frame having a chain mounted thereupon; and 

a loclcing system mounted on Ihe first frame, the system havinj^ a diivc wheel, a first 
aim member and a second arm mciubcr, llic system being configured such that: 

in a generally closed position, the cham engages the drive wheel in a first position, the 
drive wheel being conne^-ted to the arms; the arms being urged into the closed 
l(j position; ^nd in a generally open position, the chain engages the drive wheel in a 
second posiiion, the aims being urged into ihe open position by the second frainc. 

In another aspect, the invention provides: 
a third arm member; 

a stationary support member fixably mounted on the drive wheel, the support member 
1 5 having a first end portion and a second end portion; and 

a compressing member mounted on the suppon, the compressing member bt;iuK 
attached to the aims, Lhe arms bciu^ ur>^cd lowiiid:> eacli other in the closed position 
wherein the first ann member and the second arm member interlock with each other 
in the closed position. 

20 In another aspect the invention provides the fn-st aim member having a projection 
extending outwardly thcrcfroxn, the 'dim membei having a fust end portion and a 
second end portion, the first end portion being urged towards the ohain, the second 
end portion being pivotally attached to the first end portion of the support; the second 
arm member having a first end portion and a second end portion, the first end portion 

2^ being urged towards the chain, the second end portion being pivotally attached to the 



second end ponion of the suppon member; and the third ann member havinjt^ a 
end portion and a second end puriiun, lUc fusi end poitioa, the second aid portion 
being pivotally attached to the second end portion of tlie support member. The third 
ami member has a groove disposed thcrcinj the groove being shaped to cooperate with 
5 the projection on the first ann member. 

In yet another aspect, the invention provides the firsi frame fimher comprising:a front 
end ponion and a rear end portion, the franie bcinu niuuntcd uii a vehicle chassis, a 
piime xxiovei moimted on the chassis; and an axle connected to tlic dxivc wheel to 
alternatively move the drive wheel in a first and a second direction. 

10 in another aspect the invention provides a loading fraTne ro7npri<;iT!g:the fmt fr^me ^s. 
claimed as described above; an actuator: and an elevatable support to receive a load 
from the second frame and connected to the aclualor. Tlic luadiiii^ frame fuilhcr 
including:a guide system having a central rail sh^cd to cooperate with the second 
frame. The rail has a slidably resilient material fixably mounted thereupon. 

15 In another aspect, the mvention provides the second frame further havhig-a plnrahty 
of wheels such that the second frame is movable reiaiive to the first frame; a first rail, 
a second rail and a central rail, the central rail being shaped so as lo cooperate with 
the centi-al rail on the first frame 

in yet another a5;pect, the invention provide?; the. second ttame having a front end 
20 portion and a rear end portion, the front end ponion being disposed towards the rear 
end portion of first frame. 



BRIEF DESCRIPTION OF THE DRAWINGS 

in drawings which illustrate embodiments of the invention, 

25 Figure 1 is a side view of a first embodiment of the invention showing a movable 

frame engaging a stationary frame on a vehicle via a chain; 
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Figure 2 



10 



Fi^urt;3 



Figure 4 



Figure 5 
Figure 6 
Fieurc 7 
Figure 8 



Figure 9 



Figui'c 10 



15 



is a top view of the vehicle showing the stationary trame attached to the 
vehicle; 

is a fccu cxid view of tlie block assanblics mounted on tlic rear of the 
vehicle; 

is ;5 simplified side vie\v of the first embodimeni showing the relationship 
between a rear block assembly and a frame rail: 

is a simplified view of the locking pin assembly; 

is a side view of the moveable frame: 

is a top view of the movable frame; 

is a simplified side view of the chain detail atiached to ihe movable 
frame; 

is a simplified side view of the first embodiment in a locked position 
engaging the chain; 

is a simplified view of tlic first embodiment in a partially open position 
showing the firamc engaging in the locking system; 



figure 11 is a simplified side view of the first embodiment m a fiii iy open position; 



20 



Figure 12 



Figure 13 
Figure 14 

Figure 15 
Figure 16 



is a simplified end-on view of the moveable frame loaded on the 
Etationary frame showing interlocking of the rail systems; 

is a schemane rear view of the first embodiment; 

is a front end view of the moveable frame; 

simplified view internal ramp and lift tab; 

is a schematic view of the stationary shoe sliowing shape; 



Figure 17 is a side view of Qic Hvni cud of tiic moveable frame; 

Figure 18 is a detailed side view of the station^iry fr^mft; 

Figure 19 iii a dclaikd view of tlie ckvatablc support; 

Figure 20 is a detailed top view of the front of the moveable frame rail; and 

Figure 21 is a cu: away side view of the movable franic baliuiccd uu liie statiouaiy 
fi'aiiic. 



DETAILED DESCRIPTION 

Retemng to Figures 1 and 2, an apparatus according to a first embodiinem of ihe 
inveniion is shown generally at 10 and connects a movable [rmic 11 lu a con\^entional 
cab cUid chassis vehicle 13 via a chain 66, the frame 11 having a load 100 securely 
mounted thereupon. The vehicle 13 has a chassis 9 and a stationary frame 19 securely 
mounted thereupon. The stationary frame 19 is a "skeleton body*' and is secured to 
the chassis 9 by conventional means, and is arranged such that a front end of the 
frame is disposed towards the re^r of the cah of the vehicle 13 and a rear end portion 
is disposed towards a rear end portion of the chassis 9. 

The stationary frame 19 has a guide system mounted on the chassis 9 of the vehicle 13 
and comprises a "skeleton-type" arrangement of rails 16, The rails 16 are posittoned 
parallel along the side of the chassis 9 and are shaped so as to allow efficient sh"ding 
and seating of the moveable frame 11 during loading and are coated with an ultra-high 
molecular weight (UHMW) polyinei 20. One j^killcd hi die will undciStaud that 
polymers of this type act as a lubricant to assist the moveable frame 11 as it slides 
over th^ stationary frame 19, as will be described below. It will be understood that 
there are many different types of polymeric coatings used in this type of operation. 

Referring to figures 1, 2, 3, 12 and 18 an elcvatablc support 17 is centrally and rotably 
attached to an axle 14 and includes a **s]celeton framework" 61 having a separate 
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guide system 59 consisting of a forwardly dispo?^ed end and a rearwardly disposed 
end. The guide system 5^ nonsisfs of, a C-shaped channel 54 with an iniemal rainp 
33j a^id ^ slide rail 44. The slide rail 44 is covered with UHMW 50 on upper and 
lower faces. The skeleton framework 61 hub two ends and a cca^tcr that is parallel to 
5 the axle 14. The skeleton framework 61 ends arc rotatably attached to the axle 14 by 
a pair of bushings 106. The position of skeleton &amework 61 on the a.xle 14 is 
maintained by a pair of cylindrical spacers 107. Each spacer 107 is pnsitinned on the 
axle 14 benveen the elevatable support bii.«?hings 106 and a pair of outer axle hearings 
108. Tho<;e stcilled in the art will recognize that bearings of different i>pe;s may be 

( n used in place of the bushings 106 and spacers 107, Tlie axle 14 is rotably mounted to 
the chassis 9 by the beaihlgs 108 and a bearing 122, Each bearing lOS is fixably 
attached to and located on the axle 14 adjacent the two end portions 21 and 55. The 
bearings 108 ore fixably attached to each of the chassis 9 frame rails. The be^iring 
122 is fixably attached and located in the center ot'* ^y\ct 14 and is supported by 

15 stationary frame 19. The. ayie 14 is driven by an electric motor 94. Those skilled in 
the art will recognize that other types of motor may be ust?d to iixiplcincnl aspects of 
the invention. The axle 14 has two end portions 21 and 55 that covers the first 
embodiment 10. The motor 94 is attached to the axle 14 by a keyed sprocket and an 
cndlcas roller chain 104. The turning motion of the axle 14 is transferred to a pair of 

20 keyed sprockets 12 that are mounted on the ends of the axle 14. 

The* guide system 59 is alii^cd parallel to and between the frame rails 16j and is 
fixably attached to tlie framework 61 such that a movable frame receiver 72 aligns 
and interlocks with the slide rail 44 when the frame 11 is mounted on stationary frame 
19, as wall be described. The bottom ftdge ot the readwardly disposed section of the 
guide system S9 ts fixably attached to the top edge of the center portion of Ihc 
skeleton framework 61. A pair of support frame members 111 and 112 aie attached to 
the guide sysiein 59, each having fiist and second ends. The first end top edges of the 
support members 111 and 112 are fixably attached to the bottom edge of the 
forwardly disposed end of guide system 59, whereas the second ends are fixabiy 
30 attached to the corresponding ends of the skeleton framework 61. The itippon 
members ill and 112 suppon The forwardly disposed end uf ^uidc iysicai 59, thereby 
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ensuring the gmdt system 59 remains parallel with the fiame rails 38 on the moveable 
frame 11 . The lop and boUoiu biufacc of the rail 44 is covered with UHMW 50. 

As best seen in Figures 1, 2, 3 and 19, ;^ hydraulic cylinder 46 is auached to the 
stationary frame 19 and is moved by a pair of arms 15 and 37 that aic pivotally 
5 attached to the frame 19, a cross member 53 aiid llic foi-wai'dly disposed end of the 
guide system 59, The hydraulic cylinder 46 acts as a shock absorber during on- 
loading and off-loadlag and also allows an operator to stop the tilting motion of the 
moveable frame 11 at any time thereby giving the system a greater degree of control 
during operation. It will be xmderstood that other '^damping'* systems may be used 
10 with the elevatable sHppnrt 1 7. 

A:5 best seen in Figure 21, the elcvatabic support 17 is pivotaily attached to the axle 
14 that is positioned at the rear end of the vehicle 13, The movable tram* rail 58 
pivots when loading or offloading on the surface of a <:lide 8 with the center of the 
circumference of axle 14 hemg thtt center of the arc of slide 8, (see Figure 4) Tiub 

15 creates a common pivoi point for both the receiver 72 uu movable frame 11 and the 
elevatable support 17 thereby cnsmiag both alignment and non-binding movement 
beiwccii ihe elevatable support 17 and the receiver 72 (see Figure 6} prior to 
interlocking and when interlocked. As best illustrated in Figures 2 and 19, a p<iir ot 
springs 43 assist in Hfling and holding the elevatable support 17 up by exerting a 

20 twisting force on a hinge pin 47 that is fixably attached to the arm 15, The outer cuib 
of the springs 43 are attached to a bar 64 that is uUacIicd to tlie aiui 37. This twisting 
action assists in openin^^ die aims 15 and 37 with the hhigc pin 47 as the center axis. 
The lilting and maintaining of the elevatable support 17 vertical position may be 
accomplished by placing the springs in other areas, for example, over the r.yhnder 46 

25 or to the frame 19 and lifting under the arras 1 5 and 37 below the hinge pin 47. Those 
skilled in the arr will recognize other means of assisting the lifl and hulding ihe 
elevatable suppon. 



Also, those skilled in the an will jzco^^dzv that tiic clcvatable support 17 does not 
require anns 15 aiid 37 foi the liydraulic cylinder 46, Another possible method would 
be lu use a longer cylinder thereby avoiding the us© of the arms 15 and 37. 

As seen in Figures 2, 3 and 4, the frame 19 has a pair of rear block assemblies 80 
generaliy located at the rear end of the frame imh 16 of the vehicle 13 and arc fixably 
auached to the chit^MS 9. Each rear block assembly 80 consists of a slide arrangement 
8 that is designed to evenly distribute the load of the movable frame 11 diuing loading 
and unloading, and to distribute the overall weight of the loaded moving frame away 
from the sprockets 12 during the loading and imlosding process. As best seen in 
Figures 3 and 4, the axle 14^ Thft sprocket 12, the elevaiabie suppon 17 and ihc slide 
^irrangement 8 are co-axially arranged, ensuring the vcidual aligmncnt of the 
elevatable suppon rail 44 wiiii the receiver 72 (Figure 12) while the slides 8, rails 16 
and the frame rails 58 assume lateral ali^nnent. 

At the front end of the. f;t3tionary frame is a locking pin assembly 82, Ais bcsi sccii ia 
Figure S, the assembly 82 provides a manual pusidvc lock ^yilem when the movable 
ftame 11 is fully loaded ua ihc stationaiy frame 19 and is a safety feature that 
pievcnts movement of the movable frame 11 into the cab of the vehicle during an 
accident. A rod 74, is attached to a first locking pin 71 and second locl^mg pin 78> 
adjacent a handle 89. The first pin 71 is mnvesble in the same direction aS the rod 74, 
The second pm 7X is positioned away from the handle 89 and is attached lu a fulwum 
plate 76 which reverses The direction of the rod 74 during operation. As the rod 
moves in a first direction, the frx-st pin 71 moves in the same direction, whereas the pin 
78 moves in a second direction- 

As best seen in Figures 3. 4 and 6, a pafr of stop plates 81 in tlic rcai block assembly 
80, act as collision impact buffers lu prevent the movable frame 11 from damaging 
die vehicle body when a movable frame stop plate 67 abuts the stop plate 81. 
Fuilheiinore, the stop plates 81 and 67 allow precise location of the movable frame 11 
on the frame 19 and also allows for precise alignment of the locking pin assembly 82 
(see Figures 4/5 and 12) on the frame 19 with a plurality of lock pin holes (not 
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shnwn) on the movable frame IL Slide 8 on ihe rear block assembly 80 aic coated 
Wilh the UHMW 45 llrdl acU iu^ a iubricaat to assist the movable frame as it slides 
over the rear block 80, 

The rear block assemhly stop plates 81 are positioned rearward of the axle 14 yet 
S forward of the most rearward teeth of sprocket 12. As seen in Fissures 1, 7, S aiid 17, 
this allows a cross member 65 and a from portiuu 25 of die rail 58 to be imobstructed 
by ihe slop plate 81 when lifting or lowering moveable frame 11 when tag chams 66 
and or links 62 arc engaged on teeth of sprockets 12. 

Wilh the moveable frame 11 lilting backward, the fronl of ihe receiver 72 tilts up, and 
10 with the receiver 72 and the slide lail 44 interlocked, the clevatable support 17 also 
moves up. The elevatable support 17 in tum pulls on the arms 15 by an arm pin 48. 
In tum^ the arm 15 pulls on the hinge pin 47 in turn pulling the lower arm 37 up with 
the lower end of the anns 37 connected to the sub frame cross member 1 with a hinge 
pin 49- The arms 15 and 37 hinge open with hinging.taking piace on the hinge pin 47. 
1 3 rhis action extends the hydraulic cylinder 46 as the ram 41 is connected to ihc arm 15 
through the upper cylinder pin 39 and the bauel of the cylinder 42 is connected to 
lower aim 37 by a lower cylinder pin 51. An operator can allow the moveable frame 
11 to tilt without further forward and rearward movement if frame 11 is in an 
unbalanced condition. 

20 Referring now to Figures 1, 6, 7, 12 and 14, the movable frame 11 comprises a 
"skeleton body" type fiame with a pair of longitudinal rails 58 which act as slides so 
as to guide the rails 16 on the frame 19. Disposed between, and parallel to, the rails 
58 is the receiver 72 which is positioned across the under side of a plurality of cross 
members 77 and along a portion of the frame 11 length. Mounted to the fimie is the 

25 load 100 and a set of Tm\nv^h\e wheels ?»6 to allow movement. Those skilled in the 
art will recognize that other means for moving the frame 11 arc available to 
implcmcni abpccl^i of the invention, for example, skid plates. The movable frame 11 
has a front end portion 25 and a rear end portion 27. The front end portion 25 is 
disposed toward the rear of the stationary frame 19 during initial maneuvering *i'he 



load 100 iG attached to frame 11 with the front portion 25 of the box 100 positioped 
reanvard of the front portion 25 of frame 11 . This positioning allows the movable 
frame 11, when one or off-loading, to be lifted or lowered without the buA 100 
coniaciing The tag chains 66 or ihe sprockets 12. 

5 A3 best illnstrated in Figures 1, 6, 8, 17, 20 and 21, the frame 11 has a tag chain 66 
that is attached to a roller chain 83. The roller ciiain 83 is fivahly atti^ched tn a roller 
chain frame 6«, which in turn is fixably mounxed to the frame 11. With the movable 
frame resting on level ground, the vcrLical disiiuicc bciwceu the bottom face of tlic 
portiuii of rail 58 that slides on the top of slide 8 and the bottom of the roller on roller 

10 chain 83 is equivalent to the distance between the radiuses of sHde 8 and bottom of 
valleys, between the teeth, of sprocket 12. These equivalent measurements allow the 
frame rail to slide over shde 8 and the rail 58 and sKde 8 support the hctavier loads. 
The cMTvad nose 1 23 of the front portion of rail 58 that slides over slide 8 is curved to 
allow the rail 58 to slide over slide 8 when initially loading a hcitvlly loaded fraiuc 11. 

15 A jQifet Hiik 62 of the chain 83 is positioned adjacent lips 52 that arc supported on the 
frame 11. The lips 52 forwardly protrude from the roller chain frame 60 and over the 
top of the side plates of the link 62 and prevent the over stressing of the side plates. 
This reduces the possibility that the side plates may break dunng the fitting or 
lowennj of the trnnt portion 25 of frame 1 1 . One skilled in the arc will recognize that 

20 the side plates are not designed for excessive force 90 decrees to the chain bide plalc. 
The ia^ chain 66 has m unattached end portion 63 that enables an operator to guide 
the tag chain 66 onto the sprockets 12 of the frame 19, The sprockets 12 are 
positioned such that the unattached end portion 63 of the chain 66 can be engaged on 
the sprockets without hindrance from other components. When the sprockets 12 are 

25 turned by the axle 14, the tag chain 66 is pulled tight in the direction of the wheels' 
rotation and starves lo pull dac loaded ffa^nc 11 lowiud axid up onto Hie first frame 19. 
When not in usc^ the tag chains 66 are pivoted up and back on to the top of roller 
chain frame 60, This advantageously protects the chain from damage. There is a 
corresponding storage track 84 on the frame 19 which also acts as a housing for tag 

M) chain 66 when the frame 19 is fully loaded with the movable frame IL f 
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Referring now to Figures 2, 3, 7, 14 nnd 17, a plurality of disposed tie-down brackets 
85 on the frame 19 permit locking Of the movable fraxuc 11 lo the frame 19 in the 
final loaded position. Disposed towards each of the four comers of the movable 
fidiue 11, tiic tic-do^vn brackets 85 lock the. movable frame 11 to the frame 19 to 
5 prevent vertical movement of the movable frame during motion of the vehicle over 
uneven ground. The movable frame 11 has a p.h3r;^lity of lie-down brackeis 86 that 
cooperate with the tie-down brackets S5 on frame 19. The forwardly disposed frame 
brackets 85 find K(i are positioned lov/ex than the rearwardly dispuaod frame brackets 
85 and 86 lO allow the forwardly dispust^l frame brackets 86 on the movable frame 11 

10 tu slide under tlic rearwardly disposed brackets 85 of the frame 19 during the initial 
loading. In the final loaded stage, the brackets 86 are positioned directly under the 
corresponding stationary frame brackets HS. Advantageously, the brackets eliminate 
of excessive noise between tr^me 11 and frame 19 when the vehicle is operating and 
also has the «;atety advantage of preventing a roll over of ihe movable friuoc II when 

•1 :5 loaded on the frame 19. 

The movable frame 11 has wheels 56 on the frame 1 1 so that frame 11 can be moved 
rebtivft TO the stationary frame 19 prior to engagement. The wheels 56 arc icmuvable 
when the wheels are off Ihe ground. The wheels 56 removed by removing the hitch 
pin 113 from pui hole (not shown) in wheel support tubing 114 and allowing the shaft 

20 of front wheel fi'ame 57 to drop down out of the movable frame wheel support mbing 
114, then replacing hitch pin 113' in pin hole. The vehicle 13 may be maneuvered to 
align to moveable frame, such that if the wheels S6 are U5;ed on the rear of ihe 
Tnnv??hle frame 11, they are ahgned such that they track straight and parallel lo die 
lines of the movable frame rails 58, Tliib wheel aligmncnt encourages the movable 

25 frame 11 lo reiaaiu in aligoiucnt with the frame 19 when loading and off-locdmg. 

Refening now to Figure-s 1, 9, 10 11 and i:^ a pair of chain locking systems 10 are 
rearwardly mounted on the frame 19 and adjacent ihe rear wheel of the vehicle as 
each of the cham lockint? systems 10 eomprisei a sprocket 12, a movable shoe arm 
22, a movable shoe 26, a sensing plate 32, a locking arm 28, a support member 88 
30 and a pafr of main springs 36 and 38, attachment bracket 93, slot 120, bolt 110. spring 
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teasioning plaie 35 and pin 119. The suppoil laeiubcr 88 has a first end portion 101 
and a second end portion 102 and is fixably attached by attachment brocket 93 to the 
chaiisib fiainc 9, The first end portion has a slot 120 best seen on Fig, 13. Fixably 
attached to the first end portion 101 by a bolt 110 is the adjustable sprmg tensioning 
5 plate 35 and fixably attached to the spring tensiomng plate is a pin 119. The pin 119 
has two ends and e^ich end projects from the Side spring lensioninK plate 35. The first 
end has a slot in the pin that tiie spring 36 b fixably attached to and the second end ig 
positioned as a pivot fui aim 22 with arm 22 positioned in slot 120. The center 
poitioxi of the support member 88 is a btxshing 109 that enea$es the circumference of 
10 the axle 14 adjacent the outer end. The support member 88 allows axie 14 to rotate 
iniside the bushing 109 additionally supporting axle 14 hy chassis 9 when the front end 
portion 25 of the mov^ihle frame is being lifted during initial loading. 

The support member 88 allows the axle 14 to rigidly support a stationary shoe 23, 
Should the movable frame II rise, the roller chain frame 60 wiii rise up lo The 

15 stationary shoe 23 thereby keeping the chain Jt^ engaged with the sprocKei teeth 12. 
The stationary shoe 23 advantageously placed and shaped so that it maintains lire 
tag chain 66" or the roller chain S3 on the sprockci. Rcfciiing to Figure 16, tlic 
Siationary shoe 23 h positioned at an imaginary intersection point that is defined by 
the tangential angle of contact between the movable frame and the sprocket. This 

20 exact placement allows the movable frame 11 to maint;nn a maximum angle during 
loading, as shown by a pair ot tangent iines 1 17 and 116. The siationary shoe 23 is 
also shaped so that it follows these tangent lines and this allows die uiwdble frainc 11 
to rotate through all desired angles on die sprocket. Li all cases, the stationary shoe 
23 prcvcul:> the tag chain 66 and the roller chain 83 from skipping off teeth on the 

25 sprocket 12 by allowing minimum clearance between the stationary shoe 23 and the 
sprocket 12. The stationary shoe 23, with the combined strength of axle 14 and the 
support 88, the frame 3 1 and a frame attachment bracket 93, prevents the movable 
frame 1 1 from rollmg sideways off the vehicle should die other safeties fail. 

Referring now to Figure 13, the sensing/locking arm shaft 40 is rotatably mounted on 
30 the second end portion 102 of the support member 88. The locking arm 28, the 
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seni^ing plate 32 and the main spring 38 itie co-axially and fixably attached to the 
shaft 40. Those skilled in the ait will recognize that the sensing plate 32 and locking 
arm 28 could be manufactured from a single plate. The outer coil end of spring 38 is 
fixably attached to attachment bracket 93. The movable shoe arm 22 h^<i s first end 
5 portion and second end portion. The first end pnrtion of the shoe arm 22 is urged 
towards the chain ^nd The second end portion is pivotally attached Lu the fust end 
portion in slot 120 of the suppon 88 by pin 119, 

Referring now to Figures 9, 10 and 1 1, the moveable shoe arm 22 has a projection 103 
that extends outwardly therefrom. The movable ^hoe 22 has a second projection 118 
10 and fixably attached tn this projection is the outer coil of the spring 3<J, The lucking 
arm 28 has a first end portion and a second end pui li uii, die second end portion being 
fixably attached to the first end portion of the shaft 40 (Figure 13). Furthermore, the 
3 locking cLnii 28 has a groove 31 that is machined into the body. The groove 31 is 

-f shaped so that when tlie shoe 22 and the arm 28 are sprung into a closex5 pnsTtion, the 

3 15 groove 31 co-operates closely with the projection 103 on the shoe arm 22, The arm 

^ 28 also has ^ tab 30 that is shaped such that it pushes chain 66 off of the bpiocket 12. 

J The tab 30 also redirects the chain 66 back uiilo the teeth of sprocket 12. The sensing 

plate 32 ha:) a fiist end portion and second end portion. The first end portion of the 
I plate 32 has a bearing 34 attached thereto and ie urged upwards against the bottom 

^ .20 side 92 (Figure 11) of the movable frame rails S8. The second end portion nf the plate 

I 32 is fixably attached to the centre portion of the sensing/locking plate shaft 40, 

I The movable shoe 22 spring tensioning can be adjusted by turning the boU 110 to 

loosen the spring tensioning plate 3S and then swivelling the plate which in turn turns 
the centre of the main spring 36. A front release fork 2d prevents the tag chain 66 
25 from wrapping around the sprocket 12 during the Initial chain engagement. A rear 
chain release fork 18 prevents the tag chain 66 from wrappius^ cuound tlie sprocket 12 
after the movable frame 11 is lowered to the ground but before the sprockets 12 allow 
die tag chains ends to drop to the ground. 
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Referring to Figures 3, 4 and 7, duriiii^ Cuiil engagcmcut of the movable frame 11 
widi die frame 19, a pair of stop plates 68 at the rear end portion 27 of the moveable 
fi-amc 11 abuts a pair of stop plates 81 in the rear block assembly Jti* 
Advantageously, the stop plate face 68 is slsn covered wirh UHMW 67 to prevent 
5 mbbmg noise of metals when the vehicle is moving. 



OPERATION 

With reference to Figures 1, 8 and 9, the operation of the first embodiment will now 
be described. With the movable frame 11 positioned on the groimd the oper;^tor 
10 backing the vehicle 13 up to the mov:^bl6 fr^me. 1 1 . The tag chain 66 is placed onto 
the sprocket 1 2. 'I he tag chains 66 are aligned to the rear Of the stationary shoe 23 so 
as to line the end portion 63 of the chains in the saiuc clu^^k position on the sprockets 
12. The operator activates the motor 94 from an electrical control box (not shown) 
which releases an integral motor brake and begins rotation of the axle 14. 

I ^ As the sprockets turn, the tag chain 66 tightens and the front-end portion 25 uf ilic 
movable frame J 1 begins lifduK off uf die ground At tliis point, the weight of the 
moYablc fr-amc 11 is distributed betwxcn both of the rear wheel assemblies 56, the 
ground, the two tag chains 66 and the sprockets 12. The tag chain lifting force is 
transferred 90 degrees to the first link 62 of the roller chain 83 Hach sprociceT 1 2 has 

7(1 ahout of contact with the tag chain 66, This is sufficient contact to allow safe 
hfting or lowering of the movable frame II. Ai this stage, (he fruni release fuik 24 
prevents die Vd^ chain 66 from wrapphig aiomid the sprocket 12. 

The chain 66 begins lifting the weight of the movable Trj^me 11. The tag 
cham/Inck-ing process remains in place until the weight of the loaded movable frame 
25 11 is supported by the rear block assembly slide 8, This advantageously eliminates 

the opportanily of die lag chain 66 slippiax off die spiocket 12 and dropping the 
loaded movable frame 11. The tag chains 66 are prevented from working off the 
sprockets 12 by the movable shoes 26 that are positione-d directly above the sprocket 
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12 and are held in position by the locking arm 28. The chain locking mechanism is a 
positive tag chain-to-sprocket ioclciTig device that reduces or essentially eliminatcb ilic 
possibility of the tag chain 66 being polled off ihe sprockets 12 whcu Uic lockuig ami 
28 is in position, 

5 Referring to Figures 2, 7, 8, 9 and 10, during the mountmg phsse of the operation, the 
movable frame 11 continue? heing pulled up and fon^^ard towards the frame 19 with 
nvn t2g chains 66 and two roller chain links 62 now in contact with spiuckcts 12, The 
two frame rails 58 begin to shdc over die slides 8. The frame rails 58 and slide 8 
take ihe wcij^lit uf the front of the movable frame 11, which removes the weight off 
10 the tag chain 66, the roller chain frame 60, sprocket 12 and drive axle 14. 

Advantageously, as the movable frame 11 moves further fuiwaid, the roller chain 
frame 60 moves under die stationaiy shoe 23 thereby preventing the movable frame 
11 Bum tipping or roUing off sideways. Furthermore^ this prevents the roller chain 
fi-amc 60 from lifting up to a point where the chain links could slip a tooth on the 
1 5 sprocket 12 and ensures that the movable frame cannot fall back off the shdes S . ' I'his 
guide system of 58, 8 and 16 maintains the movable frame m n straight line with the 
stationary frame 19 . 

At Oiis stage, the opa-ator removes the wheels 56 at the front of the moveable frame 
1 1 to prevent them from interfering widi the vehicle tires 29- 

20 Referring to K^gnres % 10, 11 and 13. As the vehicle 13 has two essentially identical 
locking systems 10 mounted rearward! y, only one will be described in detail 

The front-end portion 25 of the rail 58 contacts the sensing plate 32 and pivots the 
sensing plate 32 forwardly and downwardly. The sensing plate 32 rotates the shaft 40 
against the spring tension of the main sprmg 38, Rolaiion of die i^hafl 40 also pivots 
25 the arm 28 forwardly and downwaidl}'. The groove 31 in the anii 28 pivots clear of 
die projection 103 on die arm 22, thci-cby releasing the arm 22. As the movable frame 
11 continues advancing, the sensing plate 32 continues to pivot downwardly, which in 
turn rotates the shaft thereby moving the arm 28 further forwardly and downward and 
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increasing the tensiorunj of spring 38, The arm 28 pivots forward and down witli tlic 
TAh 30 on the arm 28 pushing ihe tag chain 66 foward and off the teeth of the 
sprocket 12. 

Methods other than the sen5)n2 plate may be used to sense the frame 11 when 
5 loading or olt-loading and to activate Ihe locking plate 28. Tliis timiiig and activation 
may be accomplished electrically by ihc U5e of limit switches that sense a lower 
ponion of the surface 92 of tlic rail 58 and in turn the limit switches may control the 
operation of an electric or mechanical solenoid or small gear motor that closes or 
opens locldng plat6 3S. The **claini" for the first embodiment mmt be broad enough 
10 to cover this type of operation. 

As the chain 66 iii bclag pushed fonvard off the sprocket 12, the chain 66 contacts the 
aim 22 which is still in a closed position. The forward advancement of the ch^iin 66 
pushes the movable arm 22 forward and open, which overcomes the force of the 
spring 36. The tab 30 of locking arm 28 has now pushed ihe lag chain 66 forward and 

1 ^ off the teeth of sprocket 12 and tab 30 holds Ihc chain fox wai^d and away from the 
sprocket 12, and m turn die chahi 66 holds aim 22 forward and up. With the front of 
movable Jjaiue tail 58 still moving forward, the am 22 is lifted by the roller chain 
frame 60 on the side of the frame rail 58 as the roller chain frame 60 slides under the 
arm 22, The aim 22 is lifted by the forward sliding action of the roller chain frame 60 

20 and movable shoe 2fi rests on the lop of the frame 60 as it moves forward. Willi ihc 
frame rail 58 still advancing, the rail 58 slides over tlic plate 32 and bearing 34, The 
bearing 34 rulh> along tlic bottom side 92 of rail 58 for the remainder of the operation. 

The tab 30 on the arm 28 holds the tag chain 66 forward and away from sprocket 12, 
while the. frames rail 5X advances. This prevents chain 66 ftom hanging or "wcldin]^" 
25 to sprocket 12. With the forward movcnicuL of fiaiue rail 58. the tag chain 66 is 
moved foi-wai-d and away from the tab 30. 

Advantageously, sinr ."^1 ii? so machined that When the movable shoe arm projecdon 
103 is in a locked position with the locking aim slut 31, there is a space between chain 
66 and arm 22 Lu pi event excessive wear. 



-18- 



For opcriiliun of the chain locking system 10 in reverse, the process described above 
is essentially reversed. During rearward movement of the frame 11, for example in 
the off-loading procedure, the main springs 36 and 38 tirgft the arm members 22 and 
28 into a closed position when the loose tj^g chain 66 re-engages the sprockei 12. The 
5 shoe 23 tbsf t<; attached to the first end portion 101 of the liuppuit iuembcr 88 
prevents the cham from skippiiiii the teetli on the sprocket 12, Furthermore, the 
slaliuiiuxy shoe 23 prevents body rollover when offloading the movable frame 11 
jSrom the stationary frame 19. hi fUlly opened position, the shoe 23, the arms 22 and 
28 allow the chain 83 to move freely with the sprocket 12. As the movable frame 11 

10 moves rearward with the tag chain 66 approaching the sprocket 12, the iiig chain 66 
contacts iocifing arm tab 30, The roller chain frame 6Q begins lu slide from undci- the 
movable shoe 26 and aim 22, and ihc movable shoe 26 and the arm 22 pivot down 
aiid coaUcl the top of die tag chain 66 and tag chain 66 is pressured down agamst the 
tab 30. With the sensing plate 32 following the contour of rail 58, the tab 30 pivoting 

15 down and rearward and to the closed position allows the tag chain 66 to lay onto the 
teeth of the sprocket .12 M'he tag chain 66 is urged on 10 the teeth of sprockei 12 by 
the spring-iensioned arm 22. With the tag chain 66 cn^a^ihig on tlie sprocket 12 the 
groove 31 of ihc iipriaK-tensioncd locking mn 28 pivots over projection 103 on the 
moveable arm 22 and the locking system is again eloced and locked. 

20 The statinnAry shoe 23 is positioned such thai ai any angle of loading, Lhc bliuc 23 acts 
as a secondary hold for the movable frame 11 to (lie stationary frame 19 and thereby 
positively lockb llic loller chain 83 to the teeth of sprocket 12. The stationary shoe 23 
also acts as a secondary hold of the tag chain 66 to the teeth of sprocket 12 during 
hfting and lowering of the front end portion 25 of the movable frame. 

25 Advantageously, if the loclcing syi^tem 10 were to fail or a load was loaded or off- 
loaded with the system unengaged, the tag chain 66 would siill be secured by the 
stationary shoe 23. 

Referring to Figures 14, 17, 18 and 19, with the frame 11 still movmg forward and the 
rear wheels 56 still on the ground, the movable frame cross member 65 moves, uvci 
30 the elevatable support 17. With the reai-vvai'd poition of the elevatablc support 17 
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roiably artached lo the iulc 14, aiid if the forward portion of the UHMW SO on top of 
alidt tail 44 is too high for slot 75 to clear, the slide rail 44 will be pushed, in tiim 
pivoting the elevatable support 17 down bj^ the slot 75 and by the weight of the 
movable frame 11. A lift plate 87 enters, the rearward disposed end of the chcmncl 54 
5 and ahgnmenf plate 73 slides over cop of the slide rail 44. If die :>lide rail 44 is still 
Ton high. The alignment plaxe 73 pushes on ilie slide rail 44 and the elevatable support 
17 pivots further down. If the elevatable support 17 is low, the lift plate 87 slides 
iiloii^^ the msidc top lip of the channel 54 and lifts and pivots the elevatable support 17 
upwardly a3 the movable frame moves forward. The lift plate 87 slida*^ along and 

10 under a tapered internal ramp 33 anrl iift.<; and pivots the elevatable support 17 higher. 
With the, elevatable support 17 height finely adjusted, Ihc ruil 44 aligns with the 
receiver 72. The movable frame 11 slides fuitlier foiward and the front portion of the 
receiver 72 slides and interlocks over the rear disposed portion of the elevatable 
tiuppoit rail 44, that is coated with UHMW on both sides. With further forward 

15 movement of the movable frame 11 receiver 72 slides flirther forut-^ard over tht^ rail 44, 

The elevatable suppon guide syslcni 59 along with tlic slot 75, the lift plate 87 and the 
alii^£anent plate 73 allow various lengths of frames to be loaded on the same 
stationary frame. When the frame II is off-loaded the elevatable support 17 
maintains this angle. When a different length of frame 11 is on-loaded the angle of 
20 loading changes. The elevatable support may be re-adjustcd by the above 
mmponents allowing this new receiver to align with the elevatable suppoit with no 
manual labor required. 

As be$t seen in Figure 21^ the movable frame 1 1 is balanced above the rear block 
assembly slide 8 whereupon only the shdes 8 on rear block assemblies 80 are in 

7^ contact with rails 58. The receiver 72 is interlocked \vith the rail 44 and ihc movable 
frame rails 58 are straddlin^i^ the icac portion of the stationary frame rails 16. As the 
movable frame 11 is moved forward so that the center of gravity and weight is passed 
over the slides 8, the weight is transferred fr-om the rear wheel assemblies 56 to the 
elevatable support 17 The elevatable support 17 allows the weight to drop down onto 

30 the stationary frame 19 in a controlled manner by ihc re:>i:>iaiice of the hydraulic 
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cylinder 46. flow reb"tiicluii> md valves. The movable frame 11 is cased down onto 
Uie statiouaiy fi-aiiic 19 with the movable frame roils 58 resting on top and straddling 
the rails 16, thereby preventing lateral movement of the movable tirame 11 when 
travelling (Figure 12), The tag chains 66 ^re. ptiiled up onto rhe Storage tracks 84 as 
5 the movable frame 1 1 continues forward. The Storage area on top of roller chain 
frame 60 is only used when the movable frame 11 ib uff liic vehicle 13. 

One sidlled in the art will understand that the storage track 84 may be omitted, 'the 
top of roller chain frame 60 along with side bar m on the movable frame 11 may be 
used in place of storage track 84. The side bar 79 makes a storage track for tag chain 

10 66, The bar 79 moves through the slaliuaary ^liuc ^^loove 121 (Figure 13) when 
movable frame 11 i^ loaded or off-loaded. This track may be necessary when loading 
and off-lo£uiing because when the movable frame 11 is moving on top of the 
stationary frame, the hanging tag chain 66 may catch, or hang up, on the veh?cle 
suspension on parts of chassis 9. \n loading rhe operator may be required to manually 

IS place the tag chain 66 into the storage track roller chain frame 60, h\ off-loadinb^, the 
tag chain 66 may be removed from Qic to of the idler chain frame 60 by the moN'able 
sliuc 26. Witli tlic movable shoe 26 on the top of roller chain frame 60 the shoe 26 
pushes the tag chain 66 off of the roller chain frame 60 as the movable frame moves 
in rearward direction. 

20 As best illustraLed in Figures 2, 5, 6, 11, J 2 and 21, die stop plates 68 prevent the 
movable frame from being pushed forward into the cab of the vehicle 13. 
Advantageously, the stationary shoes 23, the movable shoe arms 22 the rear upper tie 
down brackets 85 and the rear lower lie down brackets 86, the receiver 72 and the 
elevatable supports 17, are so configured that they prevent the movable frame stop 

25 plates 68 from lifting over the stop plates 81 in an accidcuL The manual locking 
riicchanism 82 is used to lock tlic movable frame 11 in the loaded position. Moving 
the handle 89 into the locked position causes the pins 71 and 78 to move mto the 
locking pin holes in movable frame 11. 
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Tn order lo remove the movable jBrame 11 ihc 5>aiue procedure is used except that the 
moior 94 is activated in ilic icvcise direction, 

Refexrins to Figures 2, 6, 7, 14, 17 and 18, th^=i rtiovahte frame 11, may have fender 
component^; that hang lower and in front of the rear vehicle tires 29. The ramp system 
5 for on and off-loading of a fender body comprises a pair of lower fender slide frames 
95, a pair of slide posts 69 and a pair of roller posts 91 that are located on the movable 
frame 11. A pair of ramp3 90 are correspondingly located on the frame 19. The frame 
components protect fenders 99 of the box 105 of the movable frame 11 when loading 
and off-loading. One skilled in the art will recognize that there are many types of 
10 fender bodies, tor example, a standard fleet slide or step side pickup box body, a 
mility box body, and catering truck bodies, mului home bodies and passenger bodies 
as only a few. 

The lower fender shde frames V5 protect the fenders 99 of the body. The fender slide 
frame.s 95 is slightly lower than the fenders 99. The slide frame 93 ^suppoiicd and 
15 attached to the mov^Ie frame cross nicmbcis 115 and tlic crcss members 77. The 
Igwci fexidei frames 95 shown in work as a slide system that slides across the top of 
the rear tire 29 when loading or off-loading. The balance point of the movable frame 
11 at the time of loading or off-loading determmes; if this slides 95 contacts with the 
tires 29 

20 The slide posts 69 slide up or down the topside of the rearward angled portion of 
ramps 90. The slide posts 69 are shorter than the roller posts 91 located forward 
therefrom on the frame II. The bottom end of shnrter slide posts 69 is high enough to 
contact the top side of the sloped rear section of the ramps 90 when the frames 95 arc 
shding forward on the tires 29. Tlic fiont poition 25 and the rolla- posts 91 of the 

25 fiaiiie 11 is raised as the slide posts 69 slides for^'ard and up the ramps 90. The 
longer roller posts 91 are raised to a position where they contact the top sides of the 
sloped rear sections of ramps 90. 

The bhoit slide posts 69 allow the most rearward end of the sloped section of ramps 
90 to be high above the tires 29 allowing necessary clearance from tires 29 to ramps 



90. The longer roller pubis 91 lifts frame 11 high enough so as to maintain necessary 
ckai-aucc between the front of the wheel wells 98 and the tires 29. Depending on the 
weight, the balance point and the speed at which the frame 11 is on or off-loading. The 
setting of the controls of the hydraulic cyhnder 46, plus the vehicle chassis 
suspension, slide po?t 6y Tn;iy or may not he used. 

For off-loading, the slide peats 69 carries the movable frame 11 when the roller posts 
91 roll off sloped rear section end of ramps 90 to a point where either gravity tilts the 
movable frame 11 up or the frames 95 contacts the tires 29. The slide posts 69 cuuld 
aisin be equipped with rollers. 

Thc roller posts 91 carry the movable frame 11 as it rolls up and down the ramps 90 
during loading or off-loading. The roller posts 91 carry the load weight at different 
time depending upon the weight, balance point and speed ai which the frame 11 is on 
or off-loading, the setting of the controls of the hydraulic cyliudei 46, plus the vehicle 
chassis suspension. 

By eliminating the rear sloped section of ramps 90 and extending the horizontal 
section of the ramps V<J rearwardly away from the rear of tire 29, the slide post 69 aiid 
the lower fenders' shde frames 95 may be eliminated, piuviUiug tlie design of tlie 
vehicle chassis 9 is such that adequate clearance is maintained between the top of tires 
29 and the ramps 90 when the vehicle is loaded and in motion. One skilled in the art 
would recognize that the balance point is such that the roller posts 91 would he 
positioned over the ramp^ 9(1 when the center of gravity of the fender body 105 is 
moved over the rear block assembly slide 8. 

If the fiiUy loaded movable frame IJ begins to off-load, the roller posts 91 come into 
contact, rolling rearward and upward on the top side of the frmt angled portion of the 
rsmp^ 90, rhi3<: h'fting the front portion 25 of the movable frame 11, The reanvard 
portion 27 of the rails 58 slide and pivot on the rear block assembly slides 8. The 
movable franc 11 iuid the receiver 72 lifts the elcvatable support 17 up as the receiver 
72 slides along the slide rail 44, 
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Referring to Figures 6, 17 arid 18 with tlic front portion 25 of movable frame 11 
moving up, llic front offender wails 98 clear the top of the tires 29 and the roller posts 
roil along the horizontal section of the ramps 90- The roller posts yj mils reanvard 
and down the rear poition of the ramps 90. With The roller posts 91 rolling 10 the end 

5 of the ramps 90 the shorter slide posts 69 contacts the ramps 90 and ab the movable 
trame 1 1 is moved rearward the slide posts 69 slides rcai wai'd and down the ramps 90. 
The &ont-end ponion 25 of movable frame 11 continues moving rearward and down, 
the lower fciidcx slide frames 95 contacts the top of the tires 29. The weight of the 
fr'ont end portion 25 of the movable frame 11 is removed from the slide posts and 

10 romps 90 to the lower fender slide frames 95 snd the top of the rear tires 29. The 
frame sliding rearward with the weight of the front ponion end 25 of lUc movable 
frame 11 on rear tires 29 and the weight of die icai end portion 27 of movable frame 
11 on the rear block assembly slides 8 and wth the receiver 72 sliding on the 
dcvalable support rail 44, the point of balance of the movable frame slides over the 

15 rear block assembly slides 8 and the front end portion 25 of the movable frame 1 1 ri It*; 
upward and rearward. With the receiver intexlock-ed with the elevatable support rail 
44 the tilting actmn iifts the elevatable slide support. The speed uf lift action is 
controlled by the scissor amis 15 and 37, die hydi'aulic cylinder 46 and its associated 
hydraulic flow cuiiUols and valves. The movable frame 11 tilting action occurs at die 

20 thiie the point of balance of movable frame 11 shdes over the rear block assembly 
sUdcs 8. The tilting action timing varies depending on the distnbution of the payload 
weight of the movable frame 11. 

In uii loading of the movable frame 11, the procedure is reversed. 



What is claimed k: 

1 . A loading apparatus for a vehiclej the apparatus comprising: 

a) a first frame: 

b) a second frame having a chain mounted thereupon; and 

b) a locking system mounted on die Cisi fiame, the system having a drive NvhccI, 
a fiiiii aim member and a second arm member, the system being configured 
such that: 

i) in a generally closed position, the chain engages the dii^e wheel in a first 

position, the drive wheel being comicctcd to the arms; the arms being 
uigcd into tlic closed position; and 

ii) in a gejierally open position, the chain engages the drive wheel in a second 

position, the arms being urged into die open position by tlic second 
frame, 

2, The apparatus as claimed in claim 1 liirther comprising: 

a) a tliiid aiiu incmbci-; 

b) a stationary support member fixably mounted on the drive wheel the 
support member having a first end ponion and a second end puxiiou, and 

c) a compressing member mounted on the support, the compressing member 
being attached to the arms, the amis being urged towards each other in the 
clo^ied position 

d) wherein the first arm member and the second arm member interlock with 
each other in the closed position. 



-^25- 



3- The apparatus as claimed in daiiii Z In which. 

a) the first arm member has a projection extencimg outwardly therefrom, the 
arm member ha\diig a first en<i portion and a second end ponion, the first 
find portion being urged towards the chain, the second end portion bcui)^ 
pivotally attached to the first end porUua of the suppoxl; 

b) ,the second ann member has a first end portion and a second end portion, 
the first end portion being urged towards the chain, the second end portion 
being pivotally attached to the second end portion of die support mcnibci, 
and 

c) the third arm member has a first end portion and a serond end portion, the 
tirj^T end portion, the second end portion being pivoially attached to the 
second end portion of the support member. 

4. The apparatus as claimed in claim 3 in which: 

a) the third arm member has a groove dispo:icd dicrciii, llic giouve beiii§ shaped 
lu cooperate witli tlic projection on the first arm member, 

5. Jbe Apparatus ai? claimed in claim 1 in which the first frame further comprises: 

a) a front end portion and a rear end portion, the firame being mounted on a 
vehicle chassis, 

b) a prime mover mounted on the chassis; and 

c) an axie connected to the drive wheel to alternatively move the drive wheel in a 
first and a second direction 

5. A loading firame comprising; 

a) the tirst ttame as claimed in claim 5: 

* b) m actuator; and 



26- 

c) an elevatable siipporT to receive a load from the second frame and cumiccled 
to ihe aciuaior. 

The loading frame as claimed in claim 5 further including' 

a) a guide sysLem iiavins^ a cenual rail shaped to cooperate with the second 

The loading frame as ciPimed in claim 6 in which: 

a) tlic rail has a slidably rcsihcnt material fixably mounted thereupon. 

Thft apparatus as claimed in claim 1 in which the second frame fririhcr conipriic:>: 

a) a plurality of wheels such that the second frame is movable relative to the first 
frame; 

b) a first rail, a second ruil Jind a central rail, the ecntral rail being shaped so as to 
cooperate with the central rail on the first frame 

The apparatus as claimed in claim 1 in which: 

a) the second frame has a front end portion and a rear end portion, the front end 
portion being disposed towards the rear end portion of first frame. 
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adstract 



A luadiiiK appai-atus for a vehicle, the apparatus having a first frame; a second frame 
having a chain mounted thereupon; and a locking system that is mounted on the first 
5 frame. The locking system has a drive wheel, a tirsf ;^rm member and a second aim 
member. The system i<i configured such ihai in a generally closed posiiion, die chain 
engages the drive wheel in a first position, the drive wheel is connected to the arms; 
the anns are urxcd iulu llie closed position. In a generally open position, the chain 
eiigagcs the drive wheel in a second position and the arms are urged into the open 
1 0 position by the second frame. 
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